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DETAILED ACTION 



This office action is in response to the amendment filed on 08/09/04. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 7, 8, 10, 11-13, 18, 19, 21, 22 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over the admitted prior art (Instant application, on page 1 , line 9 
to page 2, line 20; Fig. 1) in view of Crebouw (US 5,090,028). 

Regarding claim 1, the admitted prior art (Instant application, on page 1 , line 9 
to page 2, line 20; Figure 1) teaches the following claimed subject matter. 

"detecting a frequency correction burst by scanning of a wanted channel;" (Figure 
1, element 401) 

"providing time and frequency synchronizations by using said frequency 

correction burst;" (Figure 1 , element 402) 

"receiving a synchronization burst;" (Figure 1 , element 403) 
"equalizing the received synchronous burst;" (Figure 1, element 404) 
"providing time and frequency synchronizations again by using said corrected 

frequency correction burst" (Figure 1 , element 405) 

The admitted prior art differs from the claimed invention in that it does not teach the 
claimed subject matter "cross correlating received training sequence contained in said 
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synchronous burst with a selected subset of an expected training sequence to obtain a 
channel estimate; deriving a frequency error estimate from said channel estimate; 
correcting the frequency error of the received burst in accordance with said frequency 
error estimate". 

The attention is now directed to Crebouw's patent. Crebouw discloses a Method 
Of And Apparatus For Synchronization By Means Of Correlation, which suggests the 
teaching of the claimed subject matter "cross correlating received training sequence 
contained in said synchronous burst with a selected subset of an expected training 
sequence to obtain a channel estimate; deriving a frequency error estimate from said 
channel estimate; correcting the frequency error of the received burst in accordance 
with said frequency error estimate" as followed. 

Crebouw suggests the teaching of the claimed subject matter "cross correlating 
received training sequence contained in said synchronous burst with a selected subset 
of an expected training sequence to obtain a channel estimate" in that, the sync data, 
which is formatted into frame and transmitted to the receiver, includes synchronization 
sequence, SQ, which is known to and stored at the receiver (Figure 2; Col. 1, line 50; 
Col. 2, lines 12-14; Figure 3, element 60; Col. 3, lines 22-24). The synchronization 
sequence, SQ, thus teaches the "training sequence contained in said synchronous 
burst". The known SQ is divided into parts and the selected part is correlated with the 
SQ in the received data (Col. 3, lines 24-29). The correlation results thus produce the 
"channel estimate" (Col. 3, lines 30-32). 
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Crebouw further suggests the teaching of the claimed subject matter "deriving a 
frequency error estimate from said channel estimate; correcting the frequency error of 
the received burst in accordance with said frequency error estimate" in that, the 
correlation results are processed by element 66 of Figure 3 to produce output 68. 
Therefore, the output 68 teaches "a frequency error estimate". The output 68 from the 
error calculator is utilized to correct the frequency shift from the received data (Figure 5, 
element 80). As a result, the total correlation of the received data (Figures 3, 5, 
elements 72, 74) will be effected under advantageous conditions because the frequency 
shift has already been corrected (Col. 4, lines 6-14). 

In summary, Crebouw discloses a method for utilizing the partial correlation 
results for correcting the received data (Figure 1, elements 50, 25) before performing 
the equalization on the received signal (Figure 1, element 29) so that equalization could 
be performed on the corrected data (Col. 5, lines 28-29). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to incorporate the technique of correlating parts of the known 
synchronization sequence stored at the receiver with the received data, then utilizing 
such correlation results for correcting the frequency shift of the received data, as taught 
by Crebouw, into the admitted prior art teaching of synchronization, particularly between 
the step of correlating the received training sequence with the expected training 
sequence (Figure 1 , element 403) and the step of equalization (Figure 1 , element 404), 
to provide the benefit of accurately obtaining synchronization between the transmitter 
and receiver since the frequency shift, which may be caused by Doppler effect (Col. 3, 
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lines 4-8), has been corrected before performing total correlation. And further, 
equalization could be performed on the corrected data (Col. 5, lines 28-29), thus 
improving the quality of the final output of the received signal. 

Regarding claim 2, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 2, as applied to claim 1 above. 
Further, the admitted prior art suggests the teaching of the claimed subject matter 
"wherein the received training sequence is part of the signal within a synchronization 
burst transmitted by a base station of a cellular telephone network" in the instant 
application on page 1 , line 19 to page 2, line 2. That is, as indicated above (page 4, 
paragraph 1), the combination of the admitted prior art and Crebouw's patent teaches 
"the received training sequence is part of the signal within a synchronization burst". The 
admitted prior art, on page 1 , line 19 to page 2, line 2, teaches that the mobile terminal 
synchronizes with the base station transmission via a broadcast control channel, which 
is transmitted by the base station. 

Regarding claim 7, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 7, as applied to claim 1 above. 
Crebouw further suggests the teaching of the claimed subject matter "wherein the 
selected subset is an adaptive subset" in that, the SQ could be divided into 8 parts 
(Figure 3, elements 60; Col. 3, lines 22-23) or two parts (Figure 6, element 60'; Col. 4, 
liens 64-65). 

Regarding claim 10, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 10, as applied to claim 1 above. 
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Crebouw further suggests the teaching of the claimed subject matter "wherein the 
frequency error estimate is obtained by a Doppler tracking phase locked loop" as 
followed. The "frequency error estimate" (Figure 3, element 68) is subsequently utilized 
to correct the frequency shift in the received data of the next period (Col. 4, lines 6-14; 
Figure 7; Col. 5, lines 19-26). This "frequency error estimate" is utilized to consequently 
produce a final error (Figure 1 , element 44; Col. 4, lines 4, lines 60-62) to use as part of 
the loop for tracking the frequency differences, which may be caused by Doppler effect 
(Figure 1, elements 44, 46, 20; Col. 3, lines 1-9). 

Regarding claim 8, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 8, as applied to claim 2 above. 
Crebouw further suggests the teaching of the claimed subject matter "wherein the 
selected subset is an adaptive subset" in that, the SQ could be divided into 8 parts 
(Figure 3, elements 60; Col. 3, lines 22-23) or two parts (Figure 6, element 60; Col. 4, 
lines 64-65). 

Regarding claim 11, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 1 1 , as applied to claim 2 above. 
Crebouw further suggests the teaching of the claimed subject matter "wherein the 
frequency error estimate is obtained by a Doppler tracking phase locked loop" as 
followed. The "frequency error estimate" (Figure 3, element 68) is subsequently utilized 
to correct the frequency shift in the received data of the next period (Col. 4, lines 6-14; 
Figure 7; Col. 5, lines 19-26). This "frequency error estimate" is utilized to consequently 
produce a final error (Figure 1 , element 44; Col. 4, lines 4, lines 60-62) for use as part of 
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the loop for tracking the frequency differences, which may be caused by Doppler effect 
(Figure 1, elements 44, 46, 20; Col. 3, lines 1-9). 

Regarding apparatus claims 12, 13, 18, 19, 21, 22, see method claims 1, 2, 7, 
8, 10, 11 above, respectively. 

4. Claims 3, 4, 14, 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the admitted prior art in view of Crebouw as applied to claim 2 above, and further 
in view of Ranta (US 5,838,672). 

Regarding claim 3, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 3, as applied to claim 2 above, 
except for the claimed subject matter "wherein the received training sequence is the 64 
bit training sequence of the GSM system". 

The attention is now directed to Ranta's patent. Particularly, Ranta teaches the 
claimed subject matter "the received training sequence is the 64 bit training sequence of 
the GSM system" in Col. 1, lines 42-45; Col. 2, lines 26-28; Figure 1. 

In the same field of endeavor, Ranta discloses a method for measuring the timing 
of a received signal. More particularly, the measurement is achieved by correlating the 
training sequences transmitted from the base station to the mobile station in the GSM 
system with the training sequence at the mobile station (Col. 2, lines 26-28; Col. 3, lines 
17-25; Col. 4, lines 6-8). 

Therefore, a person of ordinary skill in the art at the time of the invention would 
have motivated to modify the synchronization sequence, SQ, as taught in the 
combination of the admitted prior art and Crebouw, to include "the 64 bit training 
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sequence of the GSM system" to provide a synchronization burst compatible with, i.e. 
GSM system, so that the advantage of the frequency shift being corrected before 
equalization, as taught the combination of the admitted prior art and Crebouw, could be 
exploited for such application as GSM system since GSM is becoming more and more 
common today. 

Regarding claim 4, the combination of the admitted prior art, Crebouw and 
Ranta patents teaches the claimed subject matter in claim 4, as applied to claim 3 
above, except for the claimed subject matter "wherein the selected subset comprises 
the 21 st through 44 th symbols of the training sequence". 

Ranta teaches that the training sequence is the 64 bit training sequence of the 
GSM system. The training sequence is contained in the synchronization burst (Figure 
1). Crebouw teaches that the "training sequence" (SQ) could be divided into 8 parts 
(Figure 3, element 60) merely as an illustration. A person of ordinary skill in the art 
would have recognized that the "training sequence" (SQ) could have been divided into 
any number of parts. The purpose of the synchronization burst is to synchronize the 
mobile station to the frame structure of the base station (Ranta, Col. 1 , lines 49-51 ). 
This includes time and frequency. Under the condition of noise and/or interference, to 
achieve the best result of the correlation with the received signal, a middle part of the 
training sequence would have provided the best estimate of time and frequency. That 
is, in estimating the time and frequency, the time is shifted one way or another, thus the 
middle part of the training sequence is most likely to be correctly detected for frequency 
than that at or closer to the boundary of the training sequence. As a result, the middle 
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part could have comprised "the 21 st through 44 th symbols of the training sequence", 
which would be the optimum for frequency estimate. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to divide the training sequence, taught by the combination of 
the admitted prior art, Crebouw and Ranta patents, into, for example 3 or 5 parts, so 
that the correlation of the middle part of the training sequence with the received signal 
would ensure the best estimate of the frequency detection use for synchronization. 
Thus, the accuracy and the speed of the synchronization detection are improved. 

Regarding apparatus claims 14, 15, see method claims 3, 4 above, 
respectively. 

5. Claims 5, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art in view of Crebouw as applied to claim 1 above, and further in view of 
Malkamaki et al. (US 5,479,444) (hereinafter Malkamaki). 

Regarding claim 5, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 5, as applied to claim 1 above, 
except for the claimed subject matter "wherein the training sequence is an adaptive 
training sequence" 

The attention is now directed to Malkamaki's patent. Malkamaki discloses a 
Training Sequence In Digital Cellular Radio Telephone System, which teaches the 
claimed subject matter "the training sequence is an adaptive training sequence" in that 
the training sequence is used for calculation of the impulse response of the channel. 
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The training sequence is advantageously made adaptive so as to enhance the quality of 
the connection (Abstract; Col. 3, lines 59-62; Col. 4, lines 16-29). 
The combination of the admitted prior art and Crebouw's patent utilizes the 
synchronization sequence (or synchronization burst) for combating the fluctuation and 
disturbance from the channel (Crebouw, Col. 2, lines 6-10) and/or channel estimation 
(Instant application, page 2, lines 3-4). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to incorporate the use of "an adaptive training sequence" 
taught by Malkamaki into the synchronization sequence (SQ) of the combination of the 
admitted prior art and Crebouw's patent so as to make the synchronization sequence 
adaptive. As a result, the system can be adaptive to vary from situation to situation (i.e. 
in city areas where multiple path propagation of a signal is dominating versus in the 
countryside) such that a better and faster estimate of the channel can be made. 

Regarding apparatus claim 16, see method claim 5 above. 
6. Claims 6, 9, 17, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the admitted prior art in view of Crebouw as applied to claim 2 above, and further 
in view of Malkamaki. 

Regarding claim 6, the combination of the admitted prior art and Crebouw's 
patent teaches the claimed subject matter in claim 6, as applied to claim 2 above, 
except for the claimed subject matter "wherein the training sequence is an adaptive 
training sequence" 
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The attention is now directed to Malkamaki's patent. Malkamaki discloses a 
Training Sequence In Digital Cellular Radio Telephone System, which teaches the 
claimed subject matter "the training sequence is an adaptive training sequence" in that 
the training sequence is used for calculation of the impulse response of the channel. 
The training sequence is advantageously made adaptive so as to enhance the quality of 
the connection (Abstract; Col. 3, lines 59-62; Col. 4, lines 16-29). 
The combination of the admitted prior art and Crebouw's patent utilizes the 
synchronization sequence (or synchronization burst) for combating the fluctuation and 
disturbance from the channel (Crebouw, Col. 2, lines 6-10) and/or channel estimation 
(Instant application, page 2, lines 3-4). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to incorporate the use of "an adaptive training sequence" 
taught by Malkamaki into the synchronization sequence (SQ) of the combination of the 
admitted prior art and Crebouw's patent so as to make the synchronization sequence 
adaptive. As a result, the system can be adaptive to vary from situation to situation (i.e. 
in city areas, where multiple path propagation of a signal is dominating, versus in the 
countryside) such that a better and faster estimate of the channel can be made. 

Regarding claim 9, the combination of the admitted prior art and Crebouw's 
patent and Malkamaki's patent teach the claimed subject matter in claim 9, as applied to 
claim 6 above. Crebouw further suggests the teaching of the claimed subject matter 
"wherein the selected subset is an adaptive subset" in that, the SQ could be divided into 
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8 parts (Figure 3, elements 60; Col. 3, lines 22-23) or two parts (Figure 6, element 60; 
Col. 4, lines 64-65). 

Regarding apparatus claims 17, 20, see method claims 6, 9above, 
respectively. 

Response to Arguments 

7. Applicant's arguments filed 08/09/04 have been fully considered but they are not 
persuasive. 

In the REMARKS, pages 8-9, applicant has argued "Independent claim 1 recites 
(among other things) cross correlating a received training sequence with a selected 
subset of an expected training sequence. At least these features are absolutely absent 
from the prior art relied upon in the grounds of rejection. The grounds of rejection 
compare the correlation method of Crebouw to the above-noted features of independent 
claim 1 . Entirely lacking in Crebouw, however, is any type of training sequence. 
Indeed, ... expected training sequence." 

Even though Crebouw does not teach the term "training sequence", the grounds 
of rejection is based on the functional equivalency, in general, between the claimed 
"training sequence" and the sync data of Crebouw. Conventionally, a "training 
sequence", which is also known to the receiver, is utilized for initialization of the system 
by comparing the received "training sequence" with a know "training sequence" stored 
at the receiver. Likewise, the sync data Crebouw is utilized for the same purpose. 
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In the REMARKS, page 9, applicant has argued "Moreover, there is no 
motivation to combine Crebouw with the instant application ... 1985)." 

Both, the admitted prior art and Crebouw deal with method for synchronization. 
Particularly, Crebouw discloses an improved method for synchronization in a manner 
that frequency shift is corrected prior to providing the data to sub-sequence stages for 
processing (i.e., equalizing stage). Synchronization is an essential process in 
communication, particularly the initial step for acquiring synchronization. The more 
accurate the system can initialize, the faster and better the synchronization has 
become. Also, equalization is often used in communication system for improving quality 
of the received signal. Therefore, a person of ordinary skill in the art at the time of the 
invention would have been motivated to incorporate the improved synchronization 
teaching from Crebouw, into the admitted prior art teaching of synchronization, as such 
equalization could have been performed on corrected data, as a result, the quality of the 
final output of the received signal if further improved. 

Pages 9-10, applicant has argued "Claims 3 and 4 are at least patentable 
because "[i]f an independent claim is nonobvious ... claims 3 and 4 are also 
nonobvious. Additionally, ... (at least by virtue of their dependency upon claim 1) ... 
that the combination of the Applicant-admitted prior art with Crebouw is improper 
because there is no motivation or suggestion to combine." 

Since there would have been a motivation for the combination of the admitted 
prior art and Crebouw, as indicated above, the rejection of claim 1 is proper, and 
therefore, the rejection of claims 3 and 4 is also proper. 
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Page 10 of the REMARKS, applicant has argued "Claim 5 is at least patentable 
because "[i]f an independent claim is nonobvious ... therefrom is nonobvious. 
Additionally, ... that the combination of the Applicant-admitted prior art with Crebouw is 
improper because there is no motivation or suggestion to combine." 

Since there would have been a motivation for the combination of the admitted 
prior art and Crebouw, as indicated above, the rejection of claim 1 is proper, and 
therefore, the rejection of claim 5 is also proper. 

Page 1 1 of the REMARKS, applicant has argued "Claims 6 and 9 are at least 
patentable because "[i]f an independent claim is nonobvious ... therefrom is 
nonobvious. Additionally, ... that the combination of the Applicant-admitted prior art 
with Crebouw is improper because there is no motivation or suggestion to combine." 

Since there would have been a motivation for the combination of the admitted 
prior art and Crebouw, as indicated above, the rejection of claim 1 is proper, and 
therefore, the rejection of claims 6 and 9 is also proper. 

Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dac V. Ha whose telephone number is 571-273-3040. 
The examiner can normally be reached on 5/4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Dac V. Ha 
Examiner 
Art Unit 2634 



